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SYSTEM FOR COMMUNICATING FACSIMILE AND 
AUDIO INFORMATION IN STANDARD E-MAIL ATTACHMENT FORMAT 



BACKGROUND OF INVENTION 



5 A conventional facsimile ("fax") machine optically scans a paper 

document and transmits the image in a digitally encoded format via a 
telephone connection to a remote fax machine. The remote fax machine 
decodes the image data and prints the resulting document on paper. A fax 
machine includes a fax modem. A modem is a device that converts data 

10 between the voltage modulated format used by digital computer circuitry 
and the frequency or phase modulated format required for transmission via 
a telephone connection. A fax modem is different from a data modem, such 
as the type conventionally used to allow two computers to communicate via 
a telephone connection. Although both fax modems and data modems 

1 5 perform the modulation and demodulation function, fax modems and data 
modems encode the data in accordance with different standards and use 
different communication protocols. The most common fax modem standard 
is known as the Group III ("G3") standards of the International 
Telecommunication Union (ITU). The highest speed fax modems support 

20 communication at a rate of 14,400 bits per second (bps) using ITU standard 
V.17. The most common data modem standards, which are also 
promulgated by the ITU, are V.34 (28,800 bits per second (bps)), V.32bis 
{ 1 4,400 bps), V.32 (9600 bps), V.22bis (2400 bps), V.22 (1 200 bps), V.23 
(600/1 200 bps), and V.21 (300 bps). A fax modem operates in half-duplex 

25 mode, while a data modem operates in full-duplex mode. Modems known 
as "data/fax" modems can communicate in accordance with both ITU fax 
modem and ITU data modem standards. Data/fax modems are commonly 
used in computers, but neither data modems nor data/fax modems are used 
in fax machines. Consequently, a fax machine cannot communicate with a 

30 computer via a telephone connection. 

Although two computers having modems can send messages, 
including ASCII-encoded text and bit-mapped images, to one another via a 
direct telephone connection, an increasingly common method for sending 
messages is known as electronic mail ("email"). A person can use a remote 
35 computer and modem to send messages to a central computer via a 
telephone connection. The central computer stores the message as well as 
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the identity of the sender and intended recipient. The recipient can use 
another remote computer and modem to establish a telephone connection 
with the central computer and read or download any messages stored there 
that are intended for him to receive. An email message generally includes 
5 ASCII-encoded text and may also include an "attachment" consisting of a 
digitized image or digitized audio. Companies having such central computers 
that facilitate email communication between remote users are known 
generally as "on-line service providers." People who wish to use the email 
service pay fees to the on-line service provider and are known as subscribers 

10 or customers. Examples of well-known on-line service providers include 
COMPUSERVE, PROOIGY, AMERICA ON-LINE, FIDONET and BITNET. 

Many service providers also provide access to the computer network 
known as the Internet. The Internet is a global super-network comprising 
numerous sub-networks. The service provider maintains a computer on one 

15 of the sub-networks that functions as a "gateway" onto the Internet for its 
customers computers. People all over the world can send and receive email 
with each other through service providers that provide Internet gateways. 
Service providers use standard, well-known protocols to send and receive 
email via the Internet, such as Simple Mail Transfer Protocol (SMTP) and 

20 Post Office Protocol (POP), which are part of the suite of over 1 00 protocols 
known as Transmission Control Protocol/Internet Protocol (TCP/IP). 
Although the most common method by which individuals access the Internet 
is via a service provider's gateway, any computer having the necessary 
hardware and software can be connected directly to the Internet. 

25 An email message comprises a header, which includes the sender's 

address (source address) and the recipient's address (destination address), 
and the body of the message, all encoded in accordance with these 
protocols. As noted above, the body of the message typically includes 
ASCII-encoded text and may also include a digitized image or audio 

30 attachment. This email format may also be considered a consequence of a 
property of the Internet and most other computer networks known as packet 
switching. In a packet-switched network, messages are divided into 
packets, each including a source and destination address. The network 
routes each packet from its source to its destination independently of the 

35 other packets. In fact, in some networks, the packets may not arrive at 
their destination in the same order they were transmitted, and thus must be 
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reassembled. A packet-switched computer network may be contrasted with 
a point-to-point network, such as the public switched telephone network 
(PSTN). When two parties communicate via the PSTN, a direct, dedicated 
connection exists between them. 
5 To retrieve email from a service provider, the subscriber uses a 

computer and a modem, under the control of software that is typically 
provided by the service provider, to call the service provider's computer. 
When the service provider's computer answers, it typically queries the 
subscriber for a username and password. If the subscriber enters the 

10 correct username and password, the service provider's computer "logs in" 
the subscriber and allows the subscriber to perform various functions, 
including determining whether email messages intended for the subscriber 
have been received and stored and, if so, downloading the email messages 
to the subscriber's computer. When the subscriber is finished, the 

1 5 subscriber logs out and terminates the telephone call. 

The subscriber can view the downloaded email messages and image 
attachments and listen to audio attachments. Typically, a computer 
reproduces an image attachment under the control of software via a video 
card and a video monitor, and reproduces an audio attachment under the 

20 control of software via a sound card and a speaker. Nevertheless, certain 
data and data/fax modems have integral digital-to-analog converter circuitry 
and compression circuitry to facilitate voice message communication. The 
computer can selectably place the modem in either a data mode or an audio 
mode. 

25 Software is known that causes a computer and modem to 

periodically, e.g., once every hour, call a service provider, log in, determine 
whether any email messages have been received and stored, and download 
any such email messages, and log out. Mail Handling System (MHS), 
produced by Novell Corporation, is an example of such software that can be 

30 run on a Novell network server. 

Certain service providers provide a email-to-fax forwarding service. 
The service provider receives an email message from a subscriber, converts 
the body of the message into an image in accordance with fax standards, 
and re-transmits the fax image via a telephone connection to a recipient's 

35 fax machine. The sender provides the telephone number of the recipient's 
fax machine as part of the email message header. 
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Certain service providers provide a fax-to-email forwarding service. 
The service provider receives a fax via a telephone connection, attaches the 
fax image to an email header, and re-transmits it as an email message to a 
subscriber. The sender prints the recipient's email address on a designated 
5 area of the fax cover sheet, and the service provider reads the address using 
optical character recognition (OCR) methods. 

Interface devices for connecting fax machines directly to computer 
networks are known. For example, U.S. Patent No. 5,014,300, issued to 
Harvath et. al., describes device that detects when the fax machine dials a 

10 telephone number that can be reached via the network, converts the 
telephone number into a network access number, sends network subscriber 
and address information encoded as a Dual Tone Multi-Frequency (DTMF) 
signal, and then connects the calling fax machine to a fax-based store-and- 
forward network. U.S. Patent No. 5,339,156, issued to Ishii, describes a 

1 5 linked mail/message system that links a data message system with a fax 
mail system that relies on OCR or DTMF keypad input for address routing 
and subscriber information. These types of systems require the sender 
either to interactively enter username, password, and destination routing 
information for each call, or to print this information on the fax cover sheet. 

20 U.S. Patent No. 4,837,798, issued to Cohen et al., describes a unified 
message system with mailboxes capable of handling email and fax 
messages. This system assumes that each fax mailbox on a system has a 
unique telephone number. The systems described in the above-referenced 
patents are directly connected to a private computer network. Therefore, 

25 such systems cannot be used by remote users who have no direct 
connection to the network. 

U.S. Patent No. 5,369,686, issued to Dutra et al., shows an 
enhanced service for rerouting point-to-point telephone calls when the 
transmission attempt fails. This device detects a failure in a fax call (busy, 

30 reorder, etc.) and then dials a store-and-forward (enhanced service) private 
network. After the enhanced service private network is called, the device 
transfers a caller ID to the enhanced service via a data modem, and then 
connects the calling fax modem to the telephone line, so that the calling fax 
modem sends a fax using standard Group III fax techniques. 

35 Fax machines that connect directly to a local area network (LAN) 

without special interface equipment for converting fax formats to computer 
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network formats have been proposed by Microsoft Corporation of Redmond, 
Washington under the name MICROSOFT AT WORK. Because such a fax 
machine would connect directly to the LAN, it would not include a data 
modem. It has been proposed to enable such a fax machine to selectably 
5 send a fax via either the LAN or the PSTN, in essence, the proposed 
MICROSOFT AT WORK fax machine is a fax file server for data networks. 

It would be desirable to provide a system for economically 
transmitting faxes to remote recipients at maximum transmission speeds. 
These problems and deficiencies are clearly felt in the art and are solved by 
10 the present invention in the manner described below. 

SUMMARY OF THE INVENTION 

The present invention includes a fax device and a method for 

1 5 transmitting or receiving fax or voice mail messages via a packet-switched 
computer network to which the device connects itself via the public 
switched telephone network (PSTN). The device may be an interface 
connectable between a conventional fax machine and a telephone line, or it 
may be an integrated fax machine including an image scanner, printer, 

20 keypad and other features of a conventional fax machine. In the former 
embodiment, the device generates signals that emulate the signals a 
conventional fax machine would receive via the telephone line. The sender 
dials the recipient's telephone number on the fax machine keypad or 
handset. To send a fax, the sender feeds a document into the fax machine 

25 in the conventional manner, and the device receives the fax data from the 
fax machine. Alternatively, to send a voice mail message, the sender speaks 
into the handset, and the device receives and digitizes the audio signal from 
the fax machine. The device establishes a telephone connection via the 
PSTN with a computer on the network, such as that of an on-line service 

30 provider. The device converts the fax or voice data to be transmitted into 
a suitable email format, with a header that indicates the email address of the 
intended recipient and an attachment representing the fax image or voice 
data. The device then transmits the email message to the service provider. 
The service provider's computer may route the email message to the 

35 recipient via any packet-switched network to which its computer is 
connected. Via the Internet, the email message can be sent to any recipient 
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having access to the Internet. The transmission cost to the sender is 
minimal because there are no direct charges for use of the Internet. 

The service provider's computer may forward the email message to 
the recipient immediately upon receiving the message, or it may store the 
5 message. If the recipient both possesses the device of the present invention 
and subscribes to an on-line service, the service provider may automatically 
call and establish a telephone connection with the recipient's device, and 
then download the email message into the recipient's device. Alternatively, 
the recipient's device may manually, in response to a command entered by 

10 the recipient, or automatically at predetermined intervals, call and establish 
a telephone connection with the on-line service, and upload any stored 
e-mail messages addressed to the recipient. In either event, the recipient's 
device then causes the fax to be printed or the voice message to be played- 
back. If the recipient does not possess the device of the present invention, 

15 the recipient may read the email message, including the attached image, 
using a computer and suitable software for viewing email messages on the 
computer screen. 

The device thus preferably enables a user to send and receive faxes 
via the Internet in the same manner to which the user is accustomed to 

20 sending faxes using a conventional fax machine. The user preferably dials 
the recipient's telephone number, and the device converts the telephone 
number into the recipient's email address. If the device is embodied in an 
interface between a fax machine and a telephone line, the device first 
receives and decodes the DTMF or pulse dialing signals that the fax machine 

25 generates. The device may include a directory that stores a predetermined 
correspondence, in any suitable format, between telephone numbers and 
e-mail addresses. Nevertheless, in certain embodiments, a user may enter 
the recipient's email address directly, using a suitable keypad or other input 
means included in the device. 

30 In accordance with the present invention, users may send faxes to 

distant recipients without incurring long-distance telephone charges. The 
invention uses the PSTN only to connect to an on-line service provider, 
which typically provides a local telephone number for its subscribers to call. 
The invention may then transmit the message via the Internet, which anyone 

35 may presently use without incurring any charges other than those of the on- 
line service provider. The invention thus allows faxes to be sent worldwide 
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significantly more economically than is possible using prior art fax systems. 
The invention also allows faxes to be sent at speeds significantly higher than 
are possible using prior art fax systems because data modems typically 
operate at higher speeds than fax modems. Importantly, the invention is 
5 completely transparent to a user; the user may send and receive faxes in the 
manner to which the user is accustomed, without learning any new 
procedures. 

The foregoing, together with other features and advantages of the 
present invention, will become more apparent when referring to the 
10 following specification, claims, and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present invention, reference 
15 is now made to the following detailed description of the embodiments 
illustrated in the accompanying drawings, wherein: 

Figure 1 is a schematic illustration of a system for transmitting faxes 
via network service providers; 

Figure 2 is a block diagram of a device for interfacing a fax machine 
20 to a telephone line; 

Figure 3 is a block diagram of an integrated fax machine device; 
Figure 4 illustrates an email message having an attached fax image; 
Figure 5 is a flow diagram illustrating a method for transmitting a fax 
message having an image attachment via a network; 
25 Figure 6 illustrates software modules with which the interface device 

may be programmed; 

Figure 7 is a flow diagram illustrating a method for retrieving 
messages having image attachments stored by a network service provider; 
Figure 8 is a flow diagram illustrating a method for receiving 
30 messages provided by a network service provider; 

Figure 9 is a flow diagram illustrating a method for transmitting a fax 
message having a voice attachment via a network; and 

Figure 10 is a flow diagram illustrating a method for retrieving 
messages having voice attachments stored by a network service provider. 



35 
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DESCRIPTION OF PREFERRED EMBODIMENTS 

As illustrated in Fig. 1 , an interface device 1 0 connects a conventional 
fax machine 12 to a telephone line. In certain embodiments, interface 
5 device 10 and fax machine 12 may be integrated into a fax machine device 
14. Interface device 10 can communicate via a telephone connection 16 
with a network service provider computer system 1 8 via the public switched 
telephone network (PSTN), as described in further detail below. Service 
provider computer system 18 is connected to a packet-switched computer 

10 network 20. Computer network 20 is preferably the Internet or a sub- 
network of the Internet. (The ring-like topology of computer network 20 
shown in Fig. 1 is for illustrative purposes only, and is not otherwise 
significant to the invention.) Other computer systems 22, some or all of 
which may be those of similar service providers that provide dial-up service 

15 to subscribers via the PSTN, may be connected to network 20. 

As described in detail below, a user may send a fax or a voice 
message from fax machine 1 2 to a recipient's fax machine 24. An interface 
device 26, which may be identical to interface device 10, connects fax 
machine 24 to a telephone line. As noted above with respect to interface 

20 device 1 0 and fax machine 1 2, interface device 26 and fax machine 24 may 
be integrated into a single fax machine device 28 in certain embodiments. 
Interface 10 can communicate via a telephone connection 30 with a 
network service provider computer system 32 via the PSTN. As noted 
above, the topology of computer network 20 is not relevant to the 

25 invention. Indeed, service provider computer systems 18 and 32 may be 
connected to different sub-networks of the Internet or other super-network. 
Service provider computer systems 18 and 32 may be connected via the 
PSTN to the same computer system, such as service provider computer 
system 18 or service provider computer system 32. Whether a sender and 

30 a recipient subscribe to service providers on opposite sides of the world or 
subscribe to the same network service provider and thus share the use of 
that service provider's computer system, any fax sent to a recipient who 
can be reached via email will be routed via network 20. 

As illustrated in Figure 2, interface devices 10 and 26 each comprise 

35 a processor 33, a memory 34, fax interface circuitry 36, a fax modem 38, 
a data/fax modem 40, telephone interface 42 circuitry, a keypad 41 and a 
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display 43. Interface devices 10 and 26 may further comprise any 
additional support circuitry (not shown) commonly used in computer 
systems, such as circuity for supporting a printer, serial port, local area 
network (LAN) connections, or voice inputs and outputs. Although this 
5 dual-modem approach provides advantages described below, fax modem 38 
is preferred but not necessary. 

Fax interface circuitry 36 emulates the signals normally provided on 
the telephone line by a telephone company via the PSTN. These signals 
include a ring signal, dial tone, and a loop-current signal. Fax interface 

10 circuitry 36 also includes a DTMF decoder (not shown) for detecting 
telephone numbers dialed on the fax machine to which it is connected. Fax 
interface circuitry 36 also includes a telephone standard Data Access 
Arrangement (DAA) that provides the electrical interface to a fax machine. 
In the United States this interface will conform to the requirement of 

1 5 Federal Communications Commission (FCC), Part 68. Accordingly, as those 
of skill in the art will appreciate, fax interface circuitry 36 preferably includes 
a hook-relay, off-hook detection circuitry, and a 600 ohm telephone 
transformer (not shown), as well as a RJ-1 1 jack 44 for connecting to a 
corresponding jack (not shown) on the fax machine using a suitable cable 

20 or cord. 

Telephone interface 42 includes a standard telephone Data Access 
Arrangement (DAA) that provides the electrical interface to the telephone 
line. Accordingly, as those of skill in the art will appreciate, telephone 
interface 42 preferably includes a hook-relay and a 600 ohm telephone 

25 transformer (not shown), as well as a RJ-1 1 jack 45 for connecting to the 
telephone line floor or wall jack using a suitable cable or cord. For the 
reasons described in further detail below, the data-side connection of 
telephone interface 42 is selectably switchable between a data and a fax 
connection. As noted above, in other embodiments, telephone interface 42 

30 may conform to the ISDN standards. 

Processor 33 is preferably an economical 8-bit microprocessor or 
microcontroller, such as an Intel 80186 or NEC V-25. Nevertheless, any 
processor or combination of processors or equivalent programmable control 
logic capable of being programmed to perform the method of the present 

35 invention, as described below, is suitable. 
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Memory 34 stores suitable program instructions for operating 
processor 33 in accordance with the method of the present invention 
described below. Memory 34 also stores incoming or outgoing fax 
messages in accordance with the method of the present invention described 
5 below. Memory 34 preferably includes non-volatile Random Access Memory 
(RAM), and either static RAM (SRAM) memory, dynamic RAM (DRAM) 
memory, flash memory, credit-card memory, magnetic memory (floppy or 
hard-disk), or a combination of any of these. Memory 34 preferably has at 
least 512 kbytes of memory. 

10 Fax modem 38 operates in accordance with ITU fax transmission 

standards in half-duplex mode, as do all fax-only modems. Any suitable fax 
modem 38 may be used, such as a Rockwell R96EFXL or Yamaha YTM401 . 

Data/fax modem 40 is a well-known type of modem that, as the term 
"data/fax" implies, can selectably operate in accordance with either ITU data 

15 transmission standards or ITU fax transmission standards. Although any 
suitable data/fax modem 40 may be used, modem 40 preferably has an 
operating speed of 14.4 kbps or greater and preferably supports ITU V.34, 
V.32bis, V.32, V.22bis, V.21 and Bell 212 data communication standards, 
as well as ITU V.17, V.33, V.29, V.27ter, and V21 Group 111 fax 

20 communications standards. Although it is suitable to provide support only 
for data communication, support of both data and fax communication in 
data/fax modem 40 allows simultaneous activity using both fax modem 38 
via fax interface 36 and data/fax modem 40 via telephone line interface 
circuitry 42, as further described below. Data/fax modem 40 may be, for 

25 example, a Rockwell V.FC 288 or AT&T HSM 28.8 with the manufacturer's 
fax firmware option or, if the telephone line to which interface device is to 
be connected is an ISDN line, data/fax modem 40 may be an ISDN modem. 
To facilitate voice mail communication, discussed below with respect to 
Figs. 9 and 10, data/fax modem 40 also preferably includes the 

30 manufacturer's voice firmware option. 

Although keypad 41 may be of any type commonly used in fax 
machines for dialing a telephone number, it preferably includes a full 
"QWERTY" computer-style keyboard to enable a user to compose email 
messages, as described below. Display 43 may be any type of display, 

35 including LCD and CRT displays, but preferably displays several lines of text 
to enable a user to read email messages, as described below. 
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As illustrated in Fig. 3, the device of the present invention may 
alternatively be embodied in an integrated fax machine, such as fax machine 
devices 14 and 28 shown in Fig. 1. Fax machine devices 14 and 28 each 
comprise a processor 46, a memory 48, a data/fax modem 50, a telephone 
5 interface 52, a scanner 54, a printer 56, a keypad 58 and a display 60. 
Scanner 54 may be of any type commonly used in fax machines for optically 
scanning documents. Similarly, printer 56 may be of any type commonly 
used in fax machines for printing received faxes. Keypad 58 and display 60 
may be identical to keypad 41 and display 43, described above with respect 

10 to Fig. 2. Processor 46 and memory 48 may be identical to processor 33 
and memory 34 described above with respect to Fig. 2. Also, telephone 
interface 52 may be identical to telephone interface 45, described above 
with respect to Fig. 2, with the exception that it has only a single data-side 
connection rather than two selectably switchable connections. Data/fax 

15 modem 50 is a well-known type of modem that, as the term "data/fax" 
implies, can selectably operate in accordance with either ITU data 
transmission standards or ITU fax transmission standards. Although any 
suitable data/fax modem 50 may be used, it preferably has an operating 
speed of 9.6 kbps or greater and preferably supports ITU V.32, V.34, 

20 V.32bis data communication standards and ITU V.21 , V.29, V.27 and V.33 
fax communication standards. Data/fax modem 50 may be, for example, a 
Rockwell V.FC 28.8 with fax firmware option. To facilitate voice mail 
communication, discussed below with respect to Figs. 9 and 10, data/fax 
modem 40 also preferably includes the manufacturer's voice firmware 

25 option. 

Figure 5 illustrates the method of sending a fax via a computer 
network in accordance with the present invention. Although the method is 
described below with respect to the operation of the fax interface device 
shown in Fig. 2, the method may alternatively be performed using the 

30 integrated fax machine device shown in Fig. 3. Referring briefly to Fig. 1, 
a user may send a fax, for example, from fax machine 1 2 to fax machine 
24. The sender (user) operates fax machine 12, and the recipient (another 
user) operates fax machine 24 in the same manner as they would any 
conventional fax machines. Returning to Figs. 5 and 2, at step 62 the 

35 sender inserts the document sheet(s) to be transmitted. In response, fax 
machine 12 enters an off-hook state at step 64. At step 66 fax interface 
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10 detects the off-hook condition and, in response, provides a dial tone to 
fax machine 12 that emulates the dial tone that the telephone company 
would normally provide on a customer's telephone line in response to an off- 
hook condition. 

5 At step 68 the sender dials the recipient's telephone number using the 

keypad on fax machine 1 2. Alternatively, the sender may enter the 
recipient's email address using keypad 41 . As a still further alternative, the 
sender may select a telephone number from a directory stored in memory 34 
that includes recipients' names and corresponding telephone numbers. The 

10 sender may use keypad 41 to scroll through names and telephone numbers 
that are displayed in display 43 and then select one. At step 70 fax 
machine 12 generates the DTMF or pulse signals that indicate the dialed 
telephone number, and fax interface 10 receives and decodes the DTMF or 
pulse dialing signal. Fax machine 12 then generates a standard 1100 Hz 

1 5 calling tone. In response to dialing signals, fax interface 1 0 removes the dial 
tone and, in response to the calling tone, generates the standard 2100 Hz 
answer tone that emulates the signal an answering fax machine would 
normally provide. In response to the answer tone, fax machine 12 begins 
transmitting fax image data scanned from the document sheet(s). Persons 

20 of skill in the art will readily be capable of designing circuitry for generating 
and receiving these communication signals. 

At step 72 fax modem 38 of fax interface 10 receives the fax image 
data from fax machine 12. Figure 6 conceptually illustrates, among other 
software modules stored in non-volatile portions of memory 34, a Group 111 

25 fax software module 73 that operates fax modem 38 in accordance with 
ITU Group III fax communication protocols. Processor 33 stores this 
incoming data in memory 34. When the transmission is complete, fax 
machine 1 2 enters the on-hook state or "hangs up" the emulated telephone 
call, the same as it would an actual telephone call. Although compression 

30 is not necessary, at step 74 processor 33 may compress the data stored in 
memory 34 using a suitable compression method. Similarly, processor 33 
may encrypt the stored data. 

Also shown in Fig. 6 is a directory 75 that represents telephone 
numbers and corresponding email addresses. The email addresses may be 

35 stored as ASCII-encoded alphanumeric domain names, such as 
"DOE@XYZ.COM", or as numeric Internet protocol (IP) addresses. 
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Processor 33 receives the dialed telephone number and reads the directory 
to determine whether the dialed telephone number is present. At step 71 
processor 33 determines whether the dialed number and its corresponding 
email address are present in the directory. If the dialed telephone number 
5 is present, at step 76 processor 33 reads the corresponding email address. 
This directory may be pre-stored by entering the information manually via 
keypad 41, via a storage device such as a floppy disk, or via an on-line 
connection to a service provider or similar entity. If the sender enters an 
e-mail address using keypad 41 instead of dialing a telephone number using 

10 fax machine 12, step 76 is not performed. 

When processor 33 is to transmit an email message, it selectably 
connects data/fax modem 40 to telephone interface circuitry 42. At step 
78 processor 33 causes data/fax modem 40 to dial the pre-stored telephone 
number of service provider 1 8. (As used herein, the term "service provider" 

15 refers to the computer system and related telecommunications equipment 
at that site rather than any individual or company operating the computer 
system.) Processor 33 may obtain this telephone number and any setup 
information needed to configure data/fax modem 40 from a non-volatile 
portion of memory 34. This telephone number and setup information may 

20 be pre-stored in memory 34 by entering the information manually via keypad 
41 in response to prompts provided on display 43. Service provider 18 
answers the call and thus establishes telephone connection 16. 

Processor 33 then logs in to service provider 1 8 by transmitting a 
username, password and any other information requested by service 

25 provider 18. Persons of skill in the art will readily be capable of writing 
suitable software for logging on to a remote service provider. Figure 6 
conceptually illustrates, among other software modules stored in non-volatile 
portions of memory 34, an on-line service interface 79 and a login agent 79. 
Such software is well-known to persons of skill in the art familiar with on- 

30 line communications programming, and are therefore not described in detail 
herein. On-line service interface 79 includes software to establish a 
connection with the on-line service and send and receive files and email, and 
to check on the status of email, as described in further detail below. If 
service provider 1 8 provides a connection environment utilizing the Serial 

35 Line Internet Protocol SLIP or Point-to-Point Protocol (PPP), on-line service 
interface 79 should include a SLIP/PPP software module 83. 
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At step 80 processor 33 creates an email message, shown 
conceptually in Fig. 4. The email message includes a header comprising a 
source address 82 and a destination address 84. Addresses 82 and 84 may 
be domain names that are converted to Internet addresses as the message 
5 is processed by mail servers, in the well-known manner used in the Internet. 
Destination address 84 is the recipient's address that processor 33 retrieved 
from the directory or that the sender entered manually using keypad 41 . 
The email message may also include text 86 that the sender enters at this 
time using keypad 41 . Processor 33 may execute suitable software (not 

10 illustrated) stored in memory 34 to enable the sender to compose and edit 
such text. Similarly, in other embodiments, processor 33 may execute 
suitable software to enable the sender to record, review, revise and delete 
voice messages. Processor 33 appends the header to text 86 and attaches 
the fax image data 88 that was stored in memory 34 at step 72. At step 

15 85 processor 33 may convert the eight-bit fax image data into seven-bit 
data if the on-line service provider is incapable of receiving eight-bit email 
messages. Persons of skill in the art will be familiar with the need for such 
eight-to-seven bit email conversion. An example of a protocol for 
performing this conversion is the well-known MIME email extension. 

20 Persons of skill in the art will readily be capable of writing suitable 

software for creating email messages including attached image or voice files. 
Figure 6 conceptually illustrates, among other software modules stored in 
non-volatile portions of memory 34, software for sending and receiving 
email via the Internet. Such modules are well-known to persons of skill in 

25 the art familiar with Internet programming, and are therefore not described 
in detail herein. Protocol module 90 preferably includes a Transport Control 
Protocol / Internet Protocol (TCP/IP). Processor 33 may use TCP/IP to 
encapsulate the data for transmission to on-line service provider 18. 
Nevertheless, the software modules should includes the protocols in 

30 accordance with which on-line service provider 1 8 requires e-mail messages 
be formatted and transmitted. For example, if on-line service provider 1 8 is 
a Unix-based system, a Unix to Unix Copy Program (UUCP) 92 may be 
included. In addition a File Transport Protocol (FPT) agent 94 may be 
included to provide Internet FTP support. Similarly, software modules 

35 supporting other file transport protocols such as ZMODEM, XMODEM and 
YMODEM, may be included. 
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At step 96 processor 33 sends an email message with attached fax 
image to service provider 18. As shown conceptually in Fig. 6, an email 
agent 97 controls email communication with the email server of service 
provider 1 8. Email agent 97 may include any suitable email protocols, such 
5 as Multipurpose Internet Mail Extensions (MIME), Simple Mail Transfer 
Protocol (SMTP), uuencode and uudecode for encoding and decoding email 
attached messages and the Post Office Protocol (POP). Email agent 97 may 
also support telescript protocols developed by General Magic Corp. of 
Sunnyvale, California. 

10 At step 98 service provider 18 receives the email message via 

telephone connection 1 6 and retransmits it via network 20. The email 
message received from interface device 10 has the same format as all email 
messages service provider 18 receives from its subscribers for 
retransmission via network 20. Therefore, service provider 1 8 processes the 

1 5 email message in the conventional manner. If the email message is not yet 
formatted in accordance with the required Internet protocols, service 
provider 18 completes the formatting. 

The device of the present invention also can send faxes via the PSTN. 
As described above, at step 71 (Fig. 5), processor 33 determines whether 

20 the directory includes an email address corresponding to the dialed 
telephone number. If not, at step 100 processor 33 selectably connects the 
telephone line side 101 of fax interface circuitry 36 to telephone interface 
circuitry 42, thereby bypassing data/fax modem 40. Alternatively, fax 
modem 38 may receive the fax data via fax interface 36 and store it in 

25 memory 34. Data/fax modem 40 then retrieves the data and transmits it 
using fax communication standards via telephone interface circuitry 42. The 
sender need not be concerned whether the recipient possesses a device of 
the present invention or even whether the recipient possesses a system for 
reading email, because the present invention automatically transmits the 

30 data using fax communication standards if email is not possible. At step 
102, processor 33 dials the recipient's telephone number that the sender 
entered or selected at step 68. Fax modem 38 then transmits the standard 
1100 Hz fax calling tone and, at step 104, waits for the 2100 Hz fax 
answer tone that indicates the recipient's fax machine has answered the 

35 call. As described below in further detail, at step 106 process 32 
determines whether an interface device of the present invention rather than 
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the recipient's conventional fax machine answered. If the recipient's fax 
machine answered, at step 1 10 fax modem 38 begins transmitting the fax 
image data stored in memory 34, under control of processor 33. Persons 
of skill in the art will readily be capable of designing suitable software to 
5 read this data from memory 34 and transmit it via a modem. When the 
transmission is completed, fax modem 38 enters the on-hook state, thereby 
hanging up the telephone call. 

It is advantageous to temporarily store the fax data in memory 34, as 
described above, because it facilitates compression or encryption of the data 

10 by processor 33. In addition to compression and encryption, processor 33 
can implement Group III Error Correcting Mode (ECM), fax broadcast, fax 
mail boxes and fax relay features if fax machine 12 does not include them. 
Furthermore, this method may be used to increase the transmission speed 
of existing fax machines when transmitting to faster fax machines. It is 

15 anticipated that fax machines faster than Group III (14,400 bps) will soon 
be commercially available. This method may facilitate communication 
between existing Group 111 fax machines and the anticipated faster fax 
machines because fax modem 38 may conform to the new standards. 
Nevertheless, routing fax data directly to telephone interface circuitry 42 as 

20 it is received from fax interface circuitry 36 is also suitable. 

As noted above, at step 106 processor 33 determines whether an 
interface device of the present invention answered the call. If so, at step 
1 08 processor 33 disconnects fax modem 38 and connects data/fax modem 
40 to telephone line interface circuitry 42. Thus, at step 110 the image 

25 data will be transmitted using a higher-speed data communication standard, 
preferably ITU V.34, which provides a transmission rate twice as high as the 
14,400 bps that Group III fax communication standards provide. 

Processor 33 determines whether an interface device has answered 
in response to the type of answer tone that is received. As noted above, 

30 the standard answer tone specified by ITU T.30 is a 2100 Hz signal having 
an active duration of 2.6 to 4 seconds. Telephone line interface circuitry 42 
includes circuitry (not shown) for generating and detecting a modified 
answer tone signal comprising a 2100 Hz signal having phase changes. In 
the receiving interface device, such as interface device 26 (Fig. 1) in the 

35 example described herein, telephone line interface circuitry 42 detects the 
presence or absence of these phase changes in the answer tone and 
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provides the detection results to processor 33. Alternatively, telephone line 
interface circuitry 42 includes circuitry (not shown) for generating and 
detecting a modified answer tone signal comprising a 21 00 Hz signal and an 
additional tone signal, such as a 1650 Hz signal having an active duration 
5 of 500 ms that follows the 2100 Hz signal. 

As noted above with respect to step 98 in Fig. 5, after service 
provider 1 8 receives the email message it received via PSTN connection 1 6, 
service provider 18 forwards the email message via network 20. This 
gateway process is not described herein because service provider 18 

10 forwards the email message in the conventional manner it uses to forward 
all email messages regardless of their source. Service provider 18 
packetizes the email message if the format in which the email is received 
from interface device 10 is not already a packetized format. In Internet 
terminology, packets are known as datagrams. Each packet or datagram 

1 5 includes a source address and a destination address. In the example herein, 
the destination address represents the address of service provider 32. 
Routers (not shown) on network 20 route the email message packets or 
datagrams to service provider 32. The term "packet-switching" refers to the 
routers' use of the destination address to route the packets. 

20 The service provider provides the email messages it receives to the 

subscribers to whom the email messages are addressed. In the above 
example, the recipient's interface device 26 will receive the email message 
from service provider 32. Service provider 32 may temporarily store the 
email messages it receives for later retrieval initiated by the subscribers to 

25 whom the email messages are addressed. Either service provider 32 or 
interface device 26 may initiate transfer of the email messages. If service 
provider 32 initiates the transfer, it may do so periodically or, preferably, 
immediately upon receiving an email message. If interface device 26 
initiates the transfer, it periodically polls service provider 32 to determine if 

30 any messages have been stored. Conventionally, a subscriber can dial a 
service provider and download stored messages into the subscriber's 
computer using suitable software, which is typically provided by the service 
provider. In the present invention, the recipient's interface device performs 
a similar retrieval or polling function. 

35 Figure 7 illustrates a method for transferring email messages at the 

initiation of interface device 26. At step 112 processor 33 of interface 
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device 26 dials the telephone number of service provider 32. When service 
provider 32 answers the telephone call, processor 33 of interface device 26 
logs in to service provider 32 under the control of login agent 81 (Fig. 6). 
The login process is as described above with respect to network service 
5 provider 18. At step 114 processor 33, under control of email agent 97 
(Fig. 6), determines whether service provider 32 has stored any email 
messages addressed to it. If no email messages have been stored, it 
terminates, i.e., hangs-up, the call by placing data/fax modem 40 on-hook 
at step 116. If email messages have been stored, however, processor 33 

10 downloads the messages under control of email agent 97 and stores them 
in memory 34 at step 118. At step 120 processor 33 decompresses or 
decrypts messages that have been compressed or encrypted. At step 1 22 
processor 33 selects a message to print. 

The user (recipient) may set up interface device 26 using the message 

15 management software module 123 illustrated in Fig. 6. Message 
management software module 1 23 allows a user to selectively list, delete, 
forward and compose text replies to received email messages stored in 
memory 34. Persons of skill in the art will readily be capable of designing 
such software. Display 43 allows a user to view at least the sender's email 

20 address and preferably other information, such as the time and date the 
message was received. A user can set up message management software 
module 123 to select (at step 122) messages for printing in the order in 
which they were received. Alternatively, a user can review the message 
information on display 43 and select a certain message using keypad 41 . 

25 In addition, when an email message is received, message management 
software module 1 23 sends commands to service provider 32 to delete the 
message from storage at on-line service provider 32. Furthermore, message 
management software module 1 23 monitors the status of email messages 
that have been sent. As known in the art, when an email message is not 

30 delivered due to network, routing, or other problems, the network router 
that was unable to deliver it returns to the sender an email error message 
indicating that the message was undelivered. When message management 
software module 123 detects such an error message, it sends the fax data 
corresponding to the fax image attachment of the undelivered email 

35 message using fax modem 38. 
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At step 1 24 processor 33 of interface device 26 separates the fax 
image attachment from the email header of the selected message. At step 
1 26 fax interface circuitry 36 of interface device 26 generates a ring signal 
emulating that which the telephone company would normally provide. Fax 
5 interface circuitry 36 waits for fax machine 24 to answer by entering the 
off-hook state. At step 1 28 fax interface circuitry generates a calling tone 
emulating that which a calling fax machine would normally generate. In 
response to the answer tone, fax modem 38 transmits the fax image data 
to fax machine 24 at step 130. At step 132 fax machine 24 prints the 

10 received fax and then terminates the call in the conventional manner. 

Alternatively to the above-described method by which fax interface 
26 polls service provider 32 to determine whether email messages have 
been received, service provider 32 may automatically and immediately send 
any email message it receives. Service provider 32 may forward the email 

15 message immediately upon receiving it, periodically, or at a predetermined 
time. Figure 8 illustrates a method that interface device 26, under the 
control of processor 33, performs for receiving conventional faxes and email 
messages, the latter either from service provider 32 or from another device 
of the present invention. At step 134 interface device 26 detects a ring 

20 signal via telephone line interface circuitry 42 and answers the call by 
entering the off-hook state. At step 136 telephone line interface circuitry 
42 waits for the calling tone and generates the answer tone. If, at step 
138, the standard 1 100 Hz Group III fax calling tone is detected, processor 
33 preferably proceeds to step 140 and selectably connects data/fax 

25 modem 40 to telephone interface circuitry 42. At step 142, data/fax 
modem 40, using fax communication standards, can then receive fax data, 
which processor 33 stores in memory 34. When the fax data transfer is 
complete, service provider 32 and interface device 26 terminate the call. At 
step 143 processor 33 may decompress and/or decrypt the received data. 

30 Alternatively, processor 33 selectably connects the telephone line side 101 
of fax interface circuitry 36 to telephone interface circuitry 42 before step 
142. If at the time the call is received, however, fax modem 38 is busy 
receiving fax data via fax interface 36, the fax may alternatively be received 
via data/fax modem 40. 

35 At step 144 fax interface circuitry 36 generates the ring signal and 

waits for fax machine 24 to enter the off-hook condition. Fax machine 24 
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handles this call in the manner it would a conventional telephone call from 
another Group III fax machine. At step 146 fax interface circuitry 36 
generates the standard 1100 Hz Group III calling tone and waits for the 
standard 2100 Hz Group III answer tone. At step 146 processor 33 
5 retrieves the fax image data from memory 34 and transfers it in fax format 
to fax machine 24 via fax modem 38. At step 150 fax machine 24 
terminates the call and prints the fax it received in the conventional manner. 

Returning to step 1 38, if the calling tone does not indicate a Group 
III fax machine is calling, processor 33 determines whether the calling tone 

10 indicates another interface device of the present invention is calling. In a 
manner similar to that discussed above with respect to the answer tone, the 
calling tone can include phase changes or a second tone to indicate that the 
sending device is not a standard Group III fax, but rather another interface 
device of the present invention. If, at step 1 52, such a modified calling tone 

15 is detected, processor 33 proceeds to step 154. At step 154 data/fax 
modem 40 receives the data, which processor 33 stores in memory 34. 
When the fax data transfer is complete, service provider 32 and interface 
device 26 terminate the call. At step 143 processor 33 may decompress 
and/or decrypt the received data. At steps 1 44-1 50, processor 33 transfers 

20 the data to fax machine 24, and fax machine 24 prints the received fax in 
the manner described above with respect to these steps. 

Returning to step 1 52, if the calling tone does not indicate either a 
Group III fax machine or an interface device of the present invention is 
calling, but rather a data modem is calling, processor 33 proceeds to step 

25 1 56. The data to be transferred therefore represents an email message with 
attached fax image. At step 1 56 processor 33 receives the data via 
data/fax modem 40 and stores it in memory 34. When the data transfer is 
complete, service provider 32 and interface device 26 terminate the call. At 
step 1 58 processor 33 may decompress and/or decrypt the received data. 

30 At step 1 60 processor 33 selects a message for printing in the manner 
described above with respect to step 122 (Fig. 7). At step 162 processor 
33 separates the fax image attachment from the email header, as described 
above with respect to step 124 (Fig. 7). At steps 144-150, processor 33 
transfers the data to fax machine 24, and fax machine 24 prints the 

35 received fax in the manner described above with respect to these steps. 
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After interface device 26 receives an email message having an 
attached fax image, either in the manner described above with respect to 
Fig. 7 or the manner described above with respect to Fig. 8, interface device 
26 may send a return email message to interface device 10, acknowledging 
5 receipt. 

The present invention can also transmit voice messages as email 
attachments in a manner similar to which it transmits fax images as email 
attachments. In that respect, Fig. 9, which illustrates the method of 
sending a voice message via a computer network, is similar to Fig. 5. 

1 0 Although the method is described below with respect to the operation of the 
fax interface device shown in Fig. 2, the method may alternatively be 
performed using the integrated fax machine device shown in Fig. 3. 
Referring briefly to Fig. 1, a user may send a voice message, for example, 
from fax machine 1 2 to fax machine 24. Returning to Figs. 9 and 2, at step 

15 164 the sender lifts the handset (not shown) of fax machine 12. In 
response, fax machine 12 enters an off-hook state at step 166. At step 
168 fax interface 10 detects the off-hook condition and, in response, 
provides a dial tone to fax machine 1 2 that emulates the dial tone that the 
telephone company would normally provide on a customer's telephone line 

20 in response to an off-hook condition. 

At step 170 the sender dials the recipient's telephone number using 
the keypad on the handset of fax machine 12. Alternatively, the sender 
may enter the recipient's email address using keypad 41 . As a still further 
alternative, the sender may select a telephone number from a directory 

25 stored in memory 34 that includes recipients' names and corresponding 
telephone numbers. The sender may use keypad 41 to scroll through names 
and telephone numbers that are displayed in display 43 and then select one. 
At step 172 fax machine 12 generates the DTMF or pulse signals that 
indicate the dialed telephone number, and fax interface 10 receives and 

30 decodes the DTMF or pulse dialing signal. 

After dialing is complete, at step 174 the user presses a button 
labeled "RECORD" (not shown) on keypad 41 of fax interface 10. While 
holding down the "RECORD" button, the user speaks into the handset 
microphone and dictates a voice message. At step 1 76 data/fax modem 40 

35 receives this voice signal via audio line 177. Audio line 177 connects the 
telephone line side of data/fax modem 40 directly to RJ-1 1 jack 44. In 
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response to the user pressing the "RECORD" button, processor 33 activates 
the voice function in data/fax modem 40. In this voice mode, data/fax 
modem 40 interprets incoming signals on the telephone line side as analog 
voice signals and thus digitizes them. Such modems are well-known in the 
5 art. As noted above, voice mode is a firmware option in commercially 
available modems. The firmware typically includes compression, and 
data/fax modem 40 may thus compress the incoming voice signal. 
Processor 33 routes the digital output of data/fax modem 40 to memory 34 
and stores it. Although compression is preferably performed in data/fax 

10 modem 40, alternatively, processor 33 may compress the data after it has 
been stored in memory 34. 

At step 178, when the user is finished dictating the message, the 
user releases the "RECORD" button. In response, processor 33 ceases 
storing the data in memory 34. Releasing the "RECORD" button may cause 

1 5 processor 33 to re-play the stored voice message data via a suitable digital- 
to-analog (D/A) converter (not shown) and the handset speaker (not shown) 
of fax machine 1 2. If the user is satisfied with the recorded message, the 
user presses a "SEND" button (not shown) on keypad 41. 

At step 180 processor 33 reads the email address corresponding to 

20 the dialed telephone number from the directory, in the same manner as 
described above with respect to step 76 of Fig. 5. 

At step 1 82 processor 33 selectably connects data/fax modem 40 to 
telephone interface circuitry 42 and causes data/fax modem 40 to dial the 
pre-stored telephone number of service provider 1 8, establishes a telephone 

25 connection and logs in to service provider 18 in the same manner as 
described above with respect to step 78 of Fig. 5. 

At step 1 84 processor 33 creates an email message and attaches the 
voice data that was stored in memory 34 at step 176. At step 186 
processor 33 sends an email message with voice attachment to service 

30 provider 1 8 in the same manner as described above with respect to step 96 
of Fig. 5. At step 188 service provider 18 receives the email message via 
telephone connection 16 and retransmits it via network 20 in the same 
manner as described above with respect to Fig. 5. 

The present invention receives voice messages as email attachments 

35 in a manner similar to which it receives fax images as email attachments. 
In that respect. Fig. 10, which illustrates the method of receiving voice 
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messages via a computer network, is similar to Fig. 7. At step 190 
processor 33 of interface device 26 dials the telephone number of service 
provider 32. When service provider 32 answers the telephone call, 
processor 33 of interface device 26 logs in to service provider 32 in the 
5 manner described above with respect to step 1 12 of Fig. 7. At step 192 
processor 33 determines whether service provider 32 has stored any email 
messages addressed to it. If no email messages have been stored, it 
terminates, i.e., hangs-up, the call by placing data/fax modem 40 on-hook 
at step 194. If email messages have been stored, however, processor 33 

10 downloads the messages and stores them in memory 34 at step 196. At 
step 198 processor 33 selects a message to print in the same manner as 
described above with respect to step 1 22 of Fig. 7. 

At step 200 processor 33 of interface device 26 separates the voice 
data attachment from the email header of the selected message. At step 

15 202 fax interface circuitry 36 of interface device 26 generates a ring signal 
emulating that which the telephone company would normally provide. Fax 
interface circuitry 36 waits for fax machine 24 to answer by entering the 
off-hook state. At step 204 processor 33 sets data/fax modem 40 to voice 
mode and provides the voice data to the computer side of data/fax modem 

20 40. Data/fax modem 40 converts this digital data to an analog audio signal 
and provides the audio signal on audio line 177. At step 206 fax machine 
24 receives the audio signal and reproduces the voice message, to which 
the user listens through the handset speaker. When the message has been 
played, the user may hang up the handset. 

25 Alternatively to the above-described method by which fax interface 

26 polls service provider 32 to determine whether email messages have 
been received, service provider 32 may automatically and immediately send 
email messages it receives that include voice attachments. In a manner 
similar to that described above, fax interface 26 would receive the message 

30 from service provider 32, store it, and provide a ring signal to fax machine 
24. When the user lifts the handset of fax machine 24, interface device 
transmits the audio signal, and fax machine 24 reproduces the voice 
message, to which the user listens through the handset speaker. 

The present invention enables a person to use a conventional fax 

35 machine, such as fax machine 1 2 in the above-described example, to send 
a fax or voice message to a remote recipient having a conventional fax 
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machine, such as fax machine 24, via the Internet. A fax is sent in the form 
of an image attachment to an email message, and a voice message is sent 
in the form of an audio attachment to an email message. The device that 
interfaces the sender's fax machine to the telephone line, interface device 
5 10 in the above-described example, receives the image or voice signal from 
the sender's fax machine, forms the email message header and attaches the 
image or voice data. The fax is preferably routed via one or more Internet 
service providers, such as service providers 18 and 32 in the above- 
described example. The device that interfaces the recipient's fax machine 

10 to the telephone line, interface device 24 in the above-described example, 
receives the email message, removes the attachment from the email header 
and provides the image data or voice signal to the recipient's fax machine. 

This novel method allows people who do not have direct access to 
the Internet to avoid long-distance charges associated with transmitting 

1 5 faxes and voice messages via the PSTN. The service providers provide the 
Internet access as well as storage space for email messages. Routing 
messages via a service provider simplifies the design of the interface device 
of the present invention and minimizes the amount of memory it must 
include. Although it is preferred to send the email message via Internet 

20 service providers, alternatively, email messages having attached fax images 
or voice messages can be sent between two such interface devices directly 
connected to one another via the PSTN. Long-distance charges are 
minimized because the invention maximizes the data transfer rate. 

From the user's perspective, the present invention operates 

25 transparently. The sender and receiver each uses his or her fax machine in 
the conventional manner. If the intended recipient cannot receive email or 
does not possess an interface device of the present invention, the sending 
interface device transmits the data in fax format in the conventional manner. 
Obviously, other embodiments and modifications of the present 

30 invention will occur readily to those of ordinary skill in the art in view of 
these teachings. Therefore, this invention is to be limited only by the 
following claims, which include ail such other embodiments and 
modifications when viewed in conjunction with the above specification and 
accompanying drawings. 

35 
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